5. Quang lwong tir

5.1 Buc xa nhiét

5.2 Hién tudng quang dién

5.3 Tan xa Compton
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5.1 Birc xa nhiét (1)

Mot s6 dinh nghia
Cac dinh luat birc xa nhiét
Thuyét lwong tir vé birc xa nhiét

o 0 o

Mau sac va nhiét do cac vi sao
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3;5 5.1a Mot so dinh nghia (1)

e Blrc xa nhiet la cac birc xa o
dién tir phat ra tir mot vat 7
dwoc nung nong. &/ <

» Vi du: birc xa tir mat troi, N

hoiam tir ngon ltra ...

e Vit den tuyét doi la vat hap
thu hét cac blrc xa di dén
no.

e Vi du: vat son den, hoc sau
cO miéng nho ...
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o= 5.1a Mot s dinh nghia (3)

e Nang suat birc xa toan phan R 1a nang lwong
birc xa tw mot don vi dién tich cua vat, trong
mot don vi thoi gian.

e Rcéd donvi]/(m4s) hay W/m?.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

o= 5.1a Mot s dinh nghia (4)

e Goi dU la nang lwvong birc xa tr mot don vi dién
tich, trong mot don vi thoi gian, cua cac buoc
song trong khoang (A, A + d A).

e Nang suat btrc xa don sac R, & budc séng A la:

dU

R =——
o dA

e R,lién hé voiR qua:

R=[dU=[R.dA
0 0
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3:.‘,5 5.1a Mot so dinh nghia (5)

e Goi dU la nang lwong birc xa tw mot don vi dién
tich, trong mét don vi thoi gian, clda cac tan so
trong khoang (f, f + df).

o Nang sudt birc xa don sac R & tan s f1a:

_du
f df

* R;lién hé voiR qua:

R

R=[dU=[R,df
0 0
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b Cac dinh luat bi’c xa nhiét (1)

 Dinh luat Stefan-Boltzmann cho vat den tuyét
doi & nhiét do T:

R=0oT"

e 013 hang sé Stefan-Boltzmann.
e 0=5,670 x 1078 W/(m?4.K*%)
e VOicacvat khac:

R=cooT"

e v&ia <1lahésohap thu caa vat.
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b Cac dinh luat bi’c xa nhiét (2)

e Dinh luat Wien cho vat den tuyét doi & nhiét do

AT=Db b: hang s6 Wien

e h=2,8978 x 10> m.K=2897,8 um.K

e A_la budc séng rng véi nang suat birc xa don
siac 1én nhat - vat birc xa manh nhit & bwdc
song A .

e Dung dé do nhiét do chia vat den tuyét doi - cac
vl sao, hoc 1o tai ...

e Vat nong hon thi birc xa manh ¢ budc song
ngan hon.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5 1c Thuyét Iu‘o’ng tuve buc xa

‘,1 -
& Nt

e Gia thuyét Planck (1900): Cac nguyén tt, phén
tlr birc xa ndng lwong thanh tirng lwong tir, moi
lwong tw co nang lwong:

E=hf

e hlahang sé Planck.
e h=6,626 x 1073%].s
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sig.ic Thuyét ludgng tuve buc xa nhiét

e Tlr gid thuyét Planck, tim dwoc biéu thirc cia
nang sudt birc xa don sac:

b 2he 1 hc
A /15 hc > ﬂkBT
2rhf® 1 hf
Ry=—7—7% > T
¢ kT _1 B

e k13 hang so Boltzmann.
e k;=1,381 x 10743 J/K
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BHelc Thuyét ludgng tuve buc xa nhié

-
-

e O nhiét do thap,
vat buic xa chu A
yéu trong vung
hong ngoai.

e Pinh cua nang
suat blrc xa Ung
vOl budc song vat
blrc xa manh nhat
A

m i 1500 K
e Nhiet do tang, A, N R — .
. " " " N 1000 2000 3000 4000 5000
giam dan, phu Buée séng (nm)

hop voi DL Wien.

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

dslc Thuyeét ludgng tuvée buc xa nhie

e O nhiét dd cao,
vat bat dau burc
Xa trong vung
kha Kkién.

e Nhiét do tang, A,

giam dan tw do \ -
dén xanh.
e Vat phat sang N K
mau xanh noéng } 53
hon Vf.?lt “néng 500 1000 1500 2000 2500

do”! Buée séng (nm)
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__#slc Thuyét lugng tuve buc xa nhié

Fy :

e Tw biéu thirc cua R, c6 thé suy ra cac dinh luat
Stefan-Boltzmann va Wien.

e Tich phan cia R, theo A tir 0 dén o cho nang
suat birc xa toan phan R.

e Buwdc song A dwoc xac dinh tir diéu kién cuc
dai cua R,.
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Nhiét do bé mat cia mot ngdi sao & cach xa trai
dat 5,2x1018 m Ia 5400 K. Cong suat nhan dworc
trén mot don vi dién tich & trai dat la 1,4x10~*
W/m? Hay wédluong ban kinh cta ngdi sao.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Goi r la khoang cach tir ngdi sao dén trai dat, Sj
la cong suat nhan dwoc trén moi m? & trai dat.

Néu nang lwong phat xa khong bi mat mat doc
duwong truyén, cong suat phat xa ciia ngoi sao
bang céng suit nhin dwoc trén mat ciu ban
Kinh r:

P=4rr's, (1)

Mat khéc, ta c6 cong suat phat xa:

P=47R’S =4xR*(oT") (2)

S 1a nang suat phat xa, theo dinh luat Stefan-
Boltzman.
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e Tw (1) va (2) suy ra ban kinh ngoi sao:

s Y r (s, )"
R=| —L | =—
ol T°\ o

e Thay bang so ta duoc:

R

- 5,2-1018[ 1,4-10™

1/2
: —| =8,86-10"m
5400° | 5,67-10
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o> 5.2 Hien tugng quang dien

Hién twong

Thuyét photon cua Einstein

Giai thich hién twong

Do hang so Planck va cong thoat

© o0 o op

Ung dung
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) 8

= 5.2a Hién tugng quang dién

e Chiéu 4anh sang
dén ban kim loai. s
e C6 dong quang d sang
dién khi buéc séng \
nhd hon buédc
song nguong. @ —
e Budc song nguwong A”

thay do6i theo kim
loai.
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5.2b Thuyét photon cua

e Moi birc xa dién tlr déu cau tao tlr nhirng hat
nhé goi la photon, méi photon ¢6 nang lwong
va dong luong:

€:hf p=

e Gilra chung co hé thirc:

al
A

C
E=h—=npc
A p

e Phu hop voi thuyét twong doi: .. :
Khoi lwong nghi

£ Z(pC)2 +(J"nﬂc2 )2 z(pc)2 cia photon bang
kKhong

CuuDuongThanCong.com
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e PEé tach duwoc mot electron ra khéi kim loai,
photon t&i phai ¢6 ndng lwong it nhit bang
cong thoat cua kim loai do:

hf = h oW = a<ic

w
e Viy bU’O’C sdng ngudng la:

4=
W

e COng thoat phu thudc vao kim loai, do do buworc
song nguwdong cling thay doi theo kim loai.
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3';52d Po hang sé‘:’lplank va cong

v

-
-

Péng nang cuwc dai cua electron thoat ra: Koo = ht =W
Pé dong quan dién triét tieu hoan toan can phai dat gitra anot
va catot cua té bao quang dién mét hiéu dién thé: U, =-U,

Trong d6 U_h goi la hiéu dién thé ham. Khi do:
2
‘E‘U — MV omax e=-16.10"C Sé electron burc
h 9 / ra khdi catot

Cuwdng d6 dong quang dién bdo hoa: |, = ne\e\
N 2 Ay X i
¢ 100% SO electron dap vao catot mai giay

Hiéu suat lwong tr: H = o L00% T =
F

Cong suat nguon blirc xa: P=n_.g =n_ hf

ngThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Anh sang buéc séng 200 nm dwoc chiéu téi bé
mat Cadmium. Ngwoi ta phai dung mot hiéu the
ham bang 2.15 V dé ngan hoan toan dong quang
dién. Hay tim c6ng thoat ciia Cadmium bang eV.
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Khi dong quang dién bang khéng thi cong cia
hiéu thé can bang doéng nang cuc dai cua
electron:

eAV =h<—Ww
A
Suy ra cong thoat:
W =hs —eAV
A
(6,63-10—34)(3-103)

W = TR -(1,6:107)-2,15
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e Doi sang don vi eV:

(6,63-10‘34)(3-108)

W(eV)= ~2,15=4,07¢V

200-10‘9(1.6-10‘19)
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5.3 Tan xa Compton

Tan xa Compton
Giai thich hién twong

Chirng to cong thirc Compton

i i

Tang ozone bao vé trai dat nhw thé nao?
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5.3a Tan xa Compton (1)

e Khi chiéu tia X dén mét bia carbon, Compton
thay tia tan xa c6 hai bwéc séng : buéc séng A
bang bwdc séng téi, va budce song A’ > A.

Carbon : >
90°

e ==
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e DO chénh léch gilra hai bwdc song phu thudc
vao goc tan xa 6 theo cong thirc Compton:

A —A=4.(1-cosb)
A =2,43x107""m

e A.labuwocsong Compton.
e Olagocléch cua photon tan xa.
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e« Khi va cham vé&éi mot electron lién két yeéu,
photon truyén déng nang cho electron, do dé
nang lwong giam, tirc 1a bwdc song tang.

e Khi va cham v&i mot electron lién két chat thi
photon mat rat it nang lwong va cé budc song
gan nhw Khong doi.

e Do do c6 hai bwdc song trong tan xa Compton:
Abang bwdc song toi, va i’ > A



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

e Coi va cham gitta photon va electron la dan hoi,
va electron ban dau dirng yén.

e Nang lwong va dong lwong trong va cham dworc
bao toan.

e« Theo co twong doi, ddng nang va dong lwong
cia mot hat c6 khoi lwong nghi m, chuyén dong
voi van toc v:

K =mc

po_ MV
\\/1—(V/"rc)2 ) Jl—(vﬁc)z
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Electron /
ddi lui @

Electron .-~
Photon toi dung Yen

Photon
tan xa
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e Dinh luat bao toan

Electron
dong lwong  trén do’fﬁ@/
phuwong ngang va  enasnw Efrfér?gn\ ¢
phwong thang dwng: V\IWX\,»@ 7 -
h h
—=—cosf+ 4 = COS¢ A
A - (ve)

h mv
O—TSiné’— sing
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e Dinh luat bao toan nang lwong:

hc hc )
A & ’

p

thirc Compton:

A —A=24_sin" =

1 =
\\/1—(11/6)2

e Khir v, ¢ tr 3 phuwong trinh trén, ta dwoc cong

0

\

/
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i »5.3d Tang ozone bao vé trai dat

-

e Cac tia cwc tim tan

A O absorbs s
xa Compton trén “.?%‘;?3.‘“&.:2
tang ozone, nén 3
s I ? et
bwdc song cua 0, dvssos
inter 1Al
chung dai ra, s
khong nguy hiém Vo
7 N ~
nhw luc dau nitra. Py

ultraviolet rays

e Chat sinh han CFC
lam tang ozone
mong di, nhat la &
vung cuc.

Biosphere protected
from ultraviolet
radiation

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tia gamma co nang lugng rat Ién, vi vay, khi nang lugng cua photon tdi
I6n hon rat nhiéu so vdi nang lugng lién két cua nguyén tu thi electron
trong nguyén tur dé cd thé coi la lién két yéu hodc tham chi 1a tu do. Day
chinh la hiéu &’ng Compton.

Cd ché tac dong Ién té€ bao cua tia gamma la hién tugng ion héa mang
té bao. Chinh phén t&r H+ tu do nay lam dét bién pha v dan chudi ADN
nhan té€ bao,

)

l(')“ ul)” HZO —> HZO' + e‘ll II()" v (Hz)

¥y rays waves

l(l)"' |(|)“ H20+ > H§ + OH )llj: A (m)

H,O +e¢” < H" + OH

400 500 600 700

Increasing Wavelength (A) in nm —

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Mot tia gamma nang lwong 5,5 MeV dén va cham
v&i mot electron dirng yén. Tim nang lwong cua
photon tdn xa & géc 60° (do bang MeV).
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e Budcséng cua photon toi:

o _he _ (6,63-10‘34)(3-108) 226105 m
E  (55-10°)(1,6-10")

e Budcsong cua photon tan xa:
A=A+ (1-sind)
A'=2,26-10""+2,43-10"*(1—cos60°)
=1,44-10""m
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e Nangluong cua photon tan xa:

_he
==

(6,63:107*)(3-10%)
(1,44-10‘12)(1,6-10‘19)

E
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Tong két chuong 5 (1)

BlUc xa nhiét

Nang suat birc xa toan phan
R cé don vi ]/(m4.s) hay W/m?.

Nang sudt birc xa don sac R, Nang suit birc xa don sac R,
dU dU
R, =— R, =—
dA df
R; lién he voi R qua: R/lién hé voi R qua:

R=]dU=[R,dA S
JaU=IR, R=]dU=[Rdf

39
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Tong két chuong 5 (2)

BlUc xa nhiét

Pinh luat Stefan-Boltzmann

R=ooT"

v&i a < 11a hé so hap thu caa vat.

o 1a hang so Stefan-Boltzmann.

0=5,670 x 10-8 W/(m2.K%)

DPinh luat Wien cho vat den tuyét doi

AT=b| b:hingsd Wien

b=2,8978 x 103 m.K=2897,8 ym.K
A 1la bwéc séng wng véi nang suat

btrc xa don sac 1é6n nhit
40

com/tailieudientucntt
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Tong két chucng 5 (3)

Hién tugng quang dién

photon c6 nang lwong va dong lwong:

e=hf|
>~ €=h%=pc
h
P=z .
bwdc song ngudong
hc
A =2
w

Pong nang cuc dai cua electron thoat:
K_.=hf-W

41
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Tong két chuong 5 (4)

Tan xa Compton

ﬂ’—ﬂzZﬂcsinzg

A —A=4(1-cosb)
A =2,43x107"2m

A.la buwéc séng Compton.
0 la goc léch cua photon tan xa.

42
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